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INTRODUCTION

DISCUSSION

Rotator cuff muscles act on the shoulder joint [FIgure 1]. Tears
are a common pathology presenting in much of the population
especially among those with repetitive overhead activity. There
are many papers that looked at the supraspinatus being the most
commonly torn rotator cuff muscle, however there is a lack of
research on the correlation between muscle morphology and
injury [3]. This was the framework for our anatomical study using
cadavers, in which the circumference of the muscle bellies and
tendon widths of the supraspinatus and infraspinatus muscles
were measured.
Our hypothesis is that a larger muscle belly will correlate with
a larger tendon width, thus, decreasing the risks of a total tendon
rupture. If there is a correlation between muscle circumference
and tendon width, then ultrasound screening of the rotator cuff
muscles could be a useful tool for high-risk populations such as
athletes [2].
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Supraspinatus tears are a very common injury, with a
prevalence of roughly 20.7% of the population with a mean age of
58 years These tears are usually a result of degeneration,
impingement or a combination of these two mechanisms [3]. The
actual tear or severance of the tendon occurs when the patient is
completing an overhead task, usually with weight [6]. Often,
these maneuvers are repetitively done on a daily basis creating
micro traumas to the tendon until, on the day of injury, the
tension is enough to create either a full or partial thickness tear.
Common extrinsic factors that can increase the chances of a
rupture are the usual inflammatory conditions: smoking, diabetes
and hypercholesterolemia [7].
Our data shows a positive correlation between supraspinatus
and infraspinatus muscle circumference vs tendon width [Figures
3,4]. Therefore, increasing muscle circumference through
targeted rotator cuff exercises can increase the width of the
tendon. Further research with a larger experimental size will be
needed to further prove a stronger positive correlation. We hope
to see a clinical translation of this project, by evaluating athletes
with a high susceptibility for rotator cuff injuries.
With this knowledge in mind, preventative care such as
physical therapy or osteopathic manipulative treatment can be
used to increase the strength and size of rotator cuff muscles,
thereby, preventing the likelihood of a tendon rupture. We hope
this data could serve as a basis for preventative care research of
rotator cuff tears in high-risk populations.

Right Supraspinatus

Right Infraspinatus

REFERENCES

A

B

C

D

Figure 2. Dissected Supraspinatus muscle. A, circumference; B, width; C, length D, Gross
morphology
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Cadaveric Study: 27 Cadavers provided by the Physician assistant
program and first year Osteopathic students in their respective
anatomy courses were used in this study. Our research entailed
examination of the circumference of the infraspinatus and
supraspinatus muscle bellies and their tendon widths. Initial
protocol was designed to use ultrasound imaging for
measurements, however due to desiccation of the cadavers the
imaging could not accurately measure specified muscles. It was
then decided that dissection of the shoulder muscles would be
our design of the project.
Dissection Protocol:
Reflection of the Infraspinatus and Supraspinatus muscles: The
proximal attachments of the infraspinatus and supraspinatus
muscles were detached and reflected upward to the insertion site
on the greater tubercle of the humerus [1].
Measurements of the Muscle Belly Circumference: A
standardized seven centimeters from the insertion site of the
infraspinatus and supraspinatus muscles were measured using a
ruler [5]. From that site we used a string tape measure the
circumferences of the muscle (Figure 2).
Measurements of the Tendon Widths on Greater Tubercle: The
tendon width measurements took place on the insertion sites of
the reflected supraspinatus and infraspinatus muscles [5].
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Figure 1. Posterior view showing the muscle origin and attachment of 3 out of 4 rotator cuff
muscles. Supraspinatus, Infraspinatus, and Teres minor.
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Figure 3: Plots of supraspinatus width variation by
circumference. The data here suggests that there is
correlation
between
supraspinatus
muscle
circumference and tendon width. R squared= 0.2865
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Figure 4: Plots of infranspinatus width variation by
circumference. The data here suggests that there is
correlation
between
infraspinatus
muscle
circumference and tendon width. R squared= 0.3157

1. Boileau P, Gendre P, Baba M, Thélu CÉ, Baring T, Gonzalez JF, et al. A guided surgical
approach and novel fixation method for arthroscopic Latarjet. J Shoulder Elbow
Surg. 2016;25(1):78–89.
2. J. Milosavljevic, A. Elvin & H. Rahme (2005) Ultrasonography of the Rotator Cuff: a
Comparison with Arthroscopy in One-Hundred-and-Ninety Consecutive Cases, Acta
Radiologica, 46:8, 858-865.
3. Kim HM, Dahiya N, Teefey SA, et al. Location and initiation of degenerative rotator
cuff tears: an analysis of three hundred and sixty shoulders. J Bone Joint Surg
Am. 2010;92(5):1088–1096.
4. Minagawa H, Itoi E, Konno N, Kido T, Sano A, Urayama M, et al. Humeral
attachment of the supraspinatus and infraspinatus tendons: an anatomic study.
Arthroscopy. 1998;14(3):302–6. 10.1016/S0749-8063(98)70147-1.
5. Mochizuki T, Sugaya H, Uomizu M, et al. Humeral insertion of the supraspinatus and
infraspinatus. new anatomical findings regarding the footprint of the rotator cuff.
Surgical technique. J Bone Joint Surg Am. 2009;91(Suppl 2):1–7.
6. Matthews TJ, Hand GC, Rees JL, Athanasou NA, Carr AJ. Pathology of the torn rotator
cuff tendon. Reduction in potential for repair as tear size increases. J Bone Joint Surg
Br. 2006;88(4):489–495.
7. Wani Z, Abdulla M, Habeebullah A, Kalogriantis S. Rotator cuff tears: Review of
epidemiology, clinical assessment and operative
treatment. Trauma. 2016;18(3):190–204.

ACKNOWLEDGMENTS
We thank J. Capone, S. Cooney, Dr. M. Sine, Dr. J. Guarliardo, Dr.
M. McGuinness. Department of Biomedical Sciences

